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• Examining and understanding the epidemiology of combat casualty 
outcomes is essential to improving military medical planning. 

•Reliable estimates of casualties and of threats to the Health Service 
Support system are necessary to forecast medical resource 
requirements for military operations. 

• Casualty estimates consist of absolute numbers, surges in casualty 
admissions, evacuation patterns, and the distribution of types of injuries 
and illnesses.

• Hospitalization estimates and other support requirements are derived 
from these data and are then incorporated into HSS planning tools to 
provide the planners the best course of action.

Background



Methods

First Hospitalization record of US Marines and Soldiers 
Personnel Identified in support of OIF
TRAC2ES1

OIF-1 Major Combat Phase (21 MAR - 30 APR 2003)
JPTA2

OIF-2 Support and Stability Phase II (01 MAR 2004 –
30 APR 2005)

Chi-square tests of independence and adjusted standardized 
residuals were used to identify relationships among the data

1TRAC2ES - TRANSCOM Regulating and Command and Control Evacuation System
2JPTA – Joint Patient Tracking Application 



Hypothesis

Do ICD-9 distributions vary by phase of operation?
WIA
DNBI

Do ICD-9 distributions vary by service?
WIA
DNBI

Do ICD-9 distributions vary by gender?
DNBI
NBI



100.013,071100.011,703100.01,368Total

10.01,30510.21,1928.3113Female

90.011,76689.810,51191.71,255Male

Gender

16.52,15814.61,70533.1453Marine Corps

83.510,91385.49,99866.9915Army

Branch of service

25.03,26323.62,76236.6501WIA

75.09,80876.48,94163.4867DNBI

Casualty type

%No.%No.%No.

TotalOIF-2OIF-1

OIF-1 (21 MAR 2003 – 30 APR 2003)
OIF-2 (01 MAR 2004 – 30 APR 2005)

CHARACTERISTICS OF US MARINE CORPS AND ARMY 
CASUALTIES DURING OIF-1 AND OIF-2



100.03,263100.02,762100.0501Total

8.52788.52348.844Other

40.71,32739.41,08747.9240Open wounds

2.7892.5694.020Musculoskeletal

2.0651.5424.623Sprains/strains

3.31083.4952.613Nervous system

2.4792.6721.47Intracranial

29.395630.684522.2111Fractures

1.0340.8232.211Dislocations

5.61835.91634.020Burns

4.41444.81322.412Amputations

%No.%No.%No.

TotalOIF-2OIF-1

Injury Category

WIA, wounded in action
χ2 = 60.77, df = 9, p < .001.
hearing and visual impairment.
excludes amputations. 

DISTRIBUTION OF WIA CASUALTIES BY 
INJURY CATEGORY DURING OIF-1 AND OIF-2



100.09,808100.08,941100.0867Total

1.91831.91711.412Supplementary

23.62,31622.11,97837.4338Injury

10.51,03310.79589.275Ill-defined

0.6570.6510.86Congenital

18.41,80519.21,71610.889Musculoskeletal

2.82712.82512.320Skin

0.5510.4381.513Pregnancy

6.36156.35635.852Genitourinary

10.91,07111.21,0057.166Digestive

2.92842.82503.734Respiratory

4.54414.64094.032Circulatory

6.15946.25564.338Nervous system

5.85675.65017.966Mental disorders

0.2150.2130.22Blood

1.81751.81651.310Endocrine

1.51481.61411.57Neoplasms

1.91821.91750.97Infectious

%No.%No.%No.

TotalOIF-2OIF-1

ICD-9 Category

χ2 = 187.86, df = 16, p < .001

DISTRIBUTION OF DNBI CASUALTIES BY ICD-9 
DIAGNOSTIC CATEGORY DURING OIF-1 AND OIF-2



100.0923100.01,839100.0235100.0266Total 

6.6619.41733.4813.536Other 

41.838638.170154.012742.5113Open wounds

2.4222.6473.484.512Musculoskeletal

1.7161.4263.895.314Sprains/strains

2.3214.0741.743.49Nervous system

3.3302.3422.660.41Intracranial

33.030529.454022.15222.259Fractures

0.870.9162.661.95Dislocations

4.6426.61213.074.913Burns

3.6335.4993.481.54Amputations

%No.%No.%No.%No.

Marine 
CorpsArmyMarine 

CorpsArmy

OIF-2OIF-1

Injury Category

DISTRIBUTION OF WIA CASUALTIES BY INJURY 
CATEGORY FOR US ARMY AND MARINE CORPS 

DURING OIF-1 AND OIF-2

OIF-1 (χ2 = 27.87, df = 9, p < .01)
OIF-2 (χ2 = 27.28, df = 9, p < .01)



Abdomen 5.7% 2.9%

Buttock 3.2% 3.6%

Eye/Ear 8.1% 2.9%

Face/Neck 8.5% 10.9%

Foot/ankle 5.7% 7.2%

Arm 11.7% 18.1%

Hand/wrist 5.7% 5.1%

Head 2.8% 2.2%

Leg 27.5% 29.7%

Multiple 5.7% 1.4%

Shoulder 3.6% 6.5%

Thorax 11.7% 9.4%

Value = 14.93 df Asymp. Sig. (2-sided)

Pearson Chi-Square 11 p=0.19

N of Valid Cases 240

COMPARISON OF ARMY AND MARINE CORPS WIA CASUALTIES BY 
ANATOMICAL LOCATION FOR OPEN WOUND INJURY CATEGORY

Army Marines 



100.0782100.08,159100.0218100.0649Total 

1.7131.91580.001.812Supplementary

37.929620.61,68251.411234.8226Injury

8.36510.98935.5129.763Ill-defined

0.430.6480.510.85Congenital

12.49719.81,6196.01311.776Musculoskeletal

3.7292.72223.272.013Skin

0.110.5370.921.711Pregnancy

4.6366.55276.0136.039Genitourinary

9.77611.492911.5256.341Digestive

1.7132.92371.844.630Respiratory

2.2174.83923.783.724Circulatory

7.7606.14963.274.831Nervous system

5.6445.64573.788.958Mental disorders

0.000.2130.000.32Blood

1.3101.91552.350.85Endocrine

1.291.61320.001.17Neoplasms

1.7132.01620.510.96Infectious

%No.%No.%No.%No.

MarinesArmyMarinesArmy

OIF-2OIF-1

ICD-9 Category

DISTRIBUTION OF DNBI CASUALTIES BY ICD-9 
DIAGNOSTIC CATEGORY AND BRANCH OF SERVICE 

DURING OIF-1 AND OIF-2



RECUR DISLOCAT-SHLDER
BACK DISORDER NOS
LUMBOSACRAL NEURITIS NOS
OTHER BACK SYMPTOMS
JOINT PAIN-SHLDER
RUPTURE ACHILLES TENDON
PAIN IN LIMB
INT DERANGEMENT KNEE NOS
BACKACHE NOS
LUMBAGO

CERVICALGIA
BACK DISORDER NOS
DISC DISPLACEMENT NOS
LUMBAR DISC DISPLACEMENT
JOINT PAIN-ANKLE
JOINT PAIN-L/LEG
JOINT PAIN-SHLDER
PAIN IN LIMB
BACKACHE NOS
LUMBAGO

Army Marine Corps

TOP 10 MUSCULOSKELETAL DISORDERS AMONG 
ARMY AND MARINE CORPS PERSONNEL DURING OIF-2



FX FOOT BONE NOS-CLOSED
DISLOCATION ANKLE-CLOSED
FX PHALANX, HAND NOS-CL
FX TIBIA NOS-CLOSED
TEAR MENISCUS NEC-CURREN
SPRAIN OF ANKLE NOS
FX ANKLE NOS-CLOSED

DISLOC SHOULDER NOS-CLOS
TEAR MED MENISC KNEE-CUR
FRACTURE NOS-CLOSED

BURN, UNSPECIFIED DEGREE
TEAR LAT MENISC KNEE-CUR
SPRAIN SHOULDER/ARM NOS
SPRAIN OF ANKLE NOS
FX ANKLE NOS-CLOSED
DISLOC SHOULDER NOS-CLOS
TEAR MENISCUS NEC-CURREN
SPRAIN OF KNEE LEG NOS

FRACTURE NOS-CLOSED
TEAR MED MENISC KNEE-CUR

Army Marine Corps

TOP 10 NONBATTLE INJURIES AMONG ARMY AND 
MARINE CORPS PERSONNEL DURING OIF-2



100.09,576100.01,102100.08,474Total

1.71833.0351.7148Supplementary

24.22,31616.417625.22,140Injury

10.81,03314.415610.5877Ill-defined

0.6570.790.548Congenital

18.81,80518.320818.81,597Musculoskeletal

2.82712.9322.8239Skin

4.54349.01013.9333Genitourinary

11.21,0716.67411.6997Digestive

3.02844.5472.8237Respiratory

4.64413.5374.8404Circulatory

6.25945.2586.3536Nervous system

5.95679.0965.7471Mental disorders

0.2150.650.210Blood

1.81752.0231.8152Endocrine

1.51482.9341.4114Neoplasms

1.91821.1112.0171Infectious

%No.%No.%No.

TotalWomenMen

ICD-9 Category

χ2 = 201.90, df = 15, p < .001
Note: ICD-9 diagnoses associated with childbirth, diseases of the male genital organs, inflammatory 
disease of female pelvic organs, and other disorders of the female genital tract were excluded.

DISTRIBUTION OF NBI CASUALTIES BY GENDER 
DURING OPERATION IRAQI FREEDOM 



100.01,139100.07,802100.0109100.0758Total 

2.7311.81403.741.18Supplementary

13.215023.41,82823.92641.2312Injury

12.514210.581612.8148.061Ill-defined

0.890.5420.000.88Congenital

17.620119.41,5156.4710.882Musculoskeletal

2.8322.82190.002.620Skin

3.3380.0011.9130.00Pregnancy

16.21844.937911.0125.340Genitourinary

6.37212.09331.828.464Digestive

3.7422.72084.653.829Respiratory

3.1354.83741.824.030Circulatory

4.7536.45034.654.433Nervous system

7.4845.341711.0127.154Mental disorders

0.440.190.910.11Blood

1.8211.81441.821.18Endocrine

2.6301.41113.740.43Neoplasms

1.0112.11640.000.97Infectious

%No.%No.%No.%No.

WomenMenWomenMen

OIF-2OIF-1

ICD-9 Category

DISTRIBUTION OF DNBI CASUALTIES BY GENDER AND 
ICD-9 DIAGNOSTIC CATEGORY DURING OIF-1 AND OIF-2



DISTRIBUTION OF NONBATTLE INJURIES AMONG 
DNBI CASUALTIES BY GENDER DURING OIF

100.02316100.0176100.02140Total

7.81977.62010.2177Other

11.532711.62310.5304Open wounds

19.769719.84818.0649Sprains/strains

1.2421.151.837Heat

17.877517.95416.6721Fractures

4.31954.2175.0178Dislocations

3.6833.595.174Burns

%No.%No.%No.

TotalWomenMen

Nonbattle Injury Category

DNBI, disease and nonbattle injury.
χ2 = 5.62, df = 6, p = .47.



Results

WIA and DNBI distributions varied by phase 
of operation
WIA and DNBI distributions varied by service
WIA and DNBI distributions varied by gender
Non-battle Injuries among US Marines is 
significantly higher than the other services
NBI casualties were similar among gender
Distribution of diagnoses within the ICD-9 
categories are similar among the USA and 
USMC



MAT

TML

ESP

Operational 
Relevance

TRANSITIONING THE DATA

PCOF Tool

PCOF – Patient Condition Occurrence Frequency Tool
MAT – Medical Analysis Tool
ESP – Estimation Supplies Program
TML – Tactical Medical Logistics Program



Summary

The ICD-9 distributions varied among the 
services and by the phases examined of OIF.

In addition, further research is required to 
help explain why these variations exist.

It is essential when estimating resources that 
these factors are recognized and approaches 
and methodologies are developed to provide 
the best estimation for our military personnel.


